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COMPUTERWORLD 

at&t  t»  cede  Spies  linked  to  software  scam  I 

more  control  McFarlane  implicated  in  scheme  to  distribute  stolen  Inslaw  package  \ 

over  Unix  V  t 

- - —  which  it  daims  was  stolen  by  offi-  gence  agencies  that  were  using  1 

-  ,  ,.mnnr.n  WASHINGTON,  D.C.  -  A  dais  of  the  Justice  Department  the  same  case-tracking  soft- 

BY  JOHANNA  AMSROSK)  small  software  firm's  eight-year  and  their  friends  for  use  in  a  com-  ware^  ^  ^  ^  Israel  sue 

tivaldata, 
dice  nets 
o  hook  up 

BY  ELISABETH  HOKWTTT 

NEW  YORK  —  Unix  System  ment  of  Justice  misappropn- 
Laboratories.  Inc.  will  formally  ated  its  product  broadened 
distance  itself  from  its  AT&T  into  a  tale  of  foreign  intrigue 
parent  organisation  Wednesday,  last  week.  Legal  filings  in  the 
when  AT&T  is  expected  to  an-  dispute  paint  a  picture  of  con- 
nounce  that  it  is  selling  a  minor-  spiracy  and  comiptioa  in  a 
ity  stake  of  USL  to  at  least  1 1  tangled  web  involving  current 
computer  vendors.  and  past  officials  of  the  federal 

A  USL  spokesman  confirmed  government  and  foreign  intel- 
that  the  vendors,  which  will  hold  ligence  agencies, 
individual  stakes  that  together  A  former  Israeli  uitelh- 

add  up  to  approximately  2516  of  gence  officer  alleged  in  a 

USL.  include  Sun  Microsystems,  sworn  statement  that  former  , 

Inc.;  Fujitsu  America,  Inc.;  national  security  adviser  Rcb- 
Novell,  Inc.;  Amdahl  Corp.;  ert  C.  McFarlane  gave  the  Is- 
and  ICL,  Inc.  Employees  of  USL  raeB  government  case-track- 
will  own  1016  of  the  organiza-  tog  softvrare^Jhat^  ^had  ^ 

the  remaining  65%.  The  equity  soltwaredwdoper lndzw.InL^ 

toMtat*  wafTwo  'yeais'ln  U.S.  Bankruptcy  Court  here,  are 
themaking.  the  latest  salvo  in  the  long-run- 

Continnedonpage*  ning  struggle  by  tiny  Inslaw  to 

ceeded  to  doing  that  to  one 

-  1  C  the  country.  McFarlane  was  hi 

_  Ooftware  deputy  directar  of  the  Nation-  I 

■wfl  |  firm's  ai  Security  Council  at  the  time  pi 

dispute  with  and  later  served  ss  national  ti 

Justice  security  adviser  to  former  fo 

Department  Prestoent  Reagan. 

BrOfl  takes  a  new  "It  is  false  to  every  re-  at 

■V  mU  -_..r.u  sped.  "McFarlane  said  of  the 

allegations  made  by  Ben- 
.  •  •  1  Menashe.  He  said  he  had  nev- 

obertMTFmterepaMitoite  CT  ®hen  or  ^  software  °*  ‘ 

noduct  to  Israeli  government  the  jusUce  De¬ 

partment  signed  a  *10  million 
contract  with  Inslaw  for  the 
mems[CW,Jan.  1,1990).  right  to  use  the  Promis  case- 

The  former  Israeli  agent,  Ari  tracktog  software  at  42  U.S.  at- 
Ben-Menashe,  told  Computer-  toroey's  offices.  In  1983,  the. 
world  that  McFarlane  gave  the  department  stopped  paying  Ins- 
software  to  the  Israel  Defense  law,  and  the  firm  ended  up  m 
Force  s  Signals  Intelligence  Unit  Continued  on  page  101 

EW  YORK  -  Godzilla  shook 

M  and  AT&T  announced^ 
ans  to  integrate  their  respec- 
ve  network  management  plat- 
rms  to  provide  users  with  a 
single  view  of  voire  and  (feta 

arner,  IBM's  director  of  net- 
ork  managetnem. 

Warner  and  AT&T  Directar 

Network  Management  Bill 

are  been  pushed  into  the  agree- 
Mit  by  large  corporate  custom- 
s  that  want  to  coordinateNet- 

igical  Systems  Network  Ardn- 
cture  networks  withAmnna^ 

ord-party  physical  network 
roducts  and  services. 

Under  the  agreement  with 

NCR  softens  resistance  to  buyout 

- AT&T  will  not  cotne  dose  to  the  The  first  signs  came  last  O-AT&T  (ails  to  get  enough 

BY  MICHAEL  FITZGERALD  go%  vote  needed  to  remove  the  Monday,  when  Exley  and  AT&T  votes  to  oust  NCR  board. 

- - - — — - —  entire  board,  but  it  will  get  more  Chairman  Robert  Allen  met  for  ►Four  NCR  directors. 

DAYTON,  Ohio  -  Surrounding  than  60%  of  the  vote  to  a  sue-  five  hours.  Wednesday,  NCR^s  including  Exley.  will  likely 

NCR  Corp.'s  world  headquar-  cessful  bid  to  ntface  the  four  investment  advisers  told  AT&T  be  voted  out 

rare  thaTwin  far  the  first  time 
flow  Netview  to  step  outside  its 
raditidial  role  asfocal  point  for 

A  Netview  host  will  be  able  to 

hat  feeds  network  data  into  an- 
xher  vendor's  system.  Warner 
Continued  on  page  10 

goon,  which  NCR  employees  election,  including  Chairman  and 
affectionately  call  Chief  Executive  Offi- 

"The  Mon  ”  Last  __  _  cer  Charles  E.  Exley 

we2,  Tr  £re  AT&T  Jr.  aod_Prestoen.GU- 

taJlrbridSe'toSitS  AT&T^confirnigl 

self  to  be  acquired.  pointed  out  that  the 

A  long-antidpat-  -  final  tally  could 

ed  shareholders’  change, 

vote  was  held  Thursday  on  take-  The  vote  count  may  not  raat- 

over-related  motions  by  AT&T,  ter,  though,  as  a  deal  could  be 
but  the  tally  will  not  be  final  until  completed  beforehand,  thanks  to 
sometime  between  April  7  and  NCR's  move  away  from  the 
April  11.  *125  per  share  it  has  steadfastly 

Sources  dose  to  NCR  said  said  should  be  a  starting  point  for 
late  Thursday  that  they  expect  negotiations. 

Novell  application  manager 
shown  behind  closed  doors 

BYJMNASH  SX'SSt 

- -  onstrated  the  product. 

SALT  LAKE  CITY  -  Noveil,  Network  managers  who  had 

Inc.  demonstrated  a  oew  object-  not  seen  the  produdsato  they 

application  tc^devdopm^  and  muddy^water^with  another 

Srto^semto’sources  vrtxi  ""Although  several  companies 
saw  the  presentation.  are  rumored  to  be  working  on 

Novell  company  documents  similar  products  far  personal 

INSIDE 

Good  news  and  bod;  IBM 

unwraps  its  long-awaited  lap¬ 
top  PC,  page  8;  announces 
plan  to  trim  another  14,000 
jobs,  page  10. 

Orode  data  not  so  good  as 

DBMS  vendor  sets  aside  *42 
million  to  cover  duplicate 
billing  and  data  processing 
errors.  Page  99. 

Johnson  Wax  CIO  dusts 

off  his  resume:  department 

gj  W3»uJW7ZE30a(«»e3s#  s~°iaT  eelmmu 

ft  UNIUERSITY  MICROFILMS  IHT  STBS 

>  UNIUERSITY  mCROFIUB  IHT 

2  jeribl  publications 

dkatethe'as-yet-umamed  prod-  been  announced  to  date,  accord- 

''management  services  proto-  The  Provo.  Utah-based 

U8HM  monitor,  diagnose  and  networking  company  currently 
control  disparate  applications  sells  software  to  manage  its 
running  on  Netware.  Attendees  record  manager,  Btrieve,  and 
a -Novell  briefing  were  told  it  wifi  its  SQL  engine.  Netware  SQL. 
formally  announce  the  product  in  Continued  on  page  8 

placement  is  found.  Page  4. 

Integration  Strategies  - 

The  payoffs,  pathways  and 
pitfalls  of  linking  LANs. 

Page  67. 

IN  THIS 
ISSUE 


■  IBM  and  AT&T  are  moving  closer  to 
hooking  together  their  respective  net¬ 
work  management  technologies.  IBM  will 
develop  software  that  allows  Netview  to  feed 
data  to  a  different  host  network  manager, 
specifically,  AT&T’s  Accumaster.  The  pact 
should  make  Accumaster  a  more  viable  op¬ 
tion  for  companies  with  large  SNA  networks. 
Page  1. 

■  The  feds  urge  a  breakup  of  airline 
reservations  systems’  monopoly  control 
over  travel  agents.  The  U.S.  Department  of 
Transportation  says  agents  should  be  able  to 
switch  between  different  systems  on  their 
PCs.  American  Airlines  opposes  the  move, 
but  the  proposal  could  deflate  congressional 
efforts  to  force  airlines  to  divest  their  reser¬ 
vations  systems.  Page  6. 


Quotable 

“I  l‘s  like  having  a 
1  train  and  a 
plane.  Both  move 
people,  but  in  a  differ¬ 
entway." 

JOSEPH  ZEMKE 


COMPUTER 

INDUSTRY 


its  no-layoff  policy.  Page  10. 


The  5th  Wave 


■  CIO  salaries  c 
tentially  double 


technical  training  and 
ness  skills.  Page  96. 


Introducirg  The  , 
Financial  Software  Thats 
Behind  Artierieais  Most 
Successful  Canpanies. 


From  the  canyons  of  Wall  Street  to  the 
Sun  Belt  to  Silicon  Valley 

Wherever  you  find  successful 
companies  you’ll  find  something  else: 

The  Masterpiece®  series  of 
financial  software.  faWHl 

It’s  the  most  WMHH 

advanced  and  integrated 
accounting  solution  ever 
developed.  Across  all  of 
your  major  hardware 
platforms  (IBM main-  ZiLqpmy a 

frame  and  midrange,  sqftware  °"1 

Digital  VAX,  Unisys,  and  Data 
General)  Masterpiece  delivers  a 
single,  comprehensive,  approach  to  all 
of  your  financial  needs.  An  integrated 
series  of  high-performance 
Masterpiece  modules  address: 
General  Ledger  and  Financial 
Reporting,  Purchasing  and  Payables 
Management,  Receivables  and  Credit 
Management,  Fixed  Asset 
Accounting,  Order  and  Inventory 
Management,  and  Project  and  Labor 
Cost  Tracking. 

Because  it’s  built  on  top  of  a 
relational  foundation,  Masterpiece 


delivers  superior  integration  and 
performance.  It’s  also  easily  tailored 
to  your  company’s  specifications  and 
offers  a  unique  custom  reporting 
facility  along  with  distillation, 
analysis,  data  manipulation  and 
outstanding  presentation  tools. 

Call  1-800-645-3003  for  complete 
information  on  Masterpiece.  Call 
today  and  learn  the  difference 
between  software  for  accounting-and 
software  for 


(Computer 

/Associates 


[  performa 


t  per  transact 


agers  trying  to  squeeze  I 


[of  MIS/DP  budgets 


1-800-633-1071  Ext-8116 


the  benchmarks  reports  audited  by  Codd  &  D; 
They  certify  the  test  results  and  give  a  full  ace 


Running  In  More 
Powerful  Circles 


ORACLE  for  IBM  lets  your  mainframes  share  data  with  all  your  computers.  Not  just  other  mainframes. 

It  seems  eveiy  other  consultant,  editor  run  unchanged  on  virtually  every  investment,  while  freely  introducing 
and  PC  user  is  gleefully  proclaiming  the  mainframe,  mini,  PC  and  workstation,  alternate  technologies, 
death  of  mainframe  computing.  And  with  From  MVS  and  VM  mainframes  to  DEC  Oracle  provides  the  reassurance  of 
it,  the  end  of  MIS’s  influence.  VAXes.  From  RS/6000  UNIX  workstations  being  the  largest  database  company  in 

Guess  again.  According  to  a  1990  user  to  OS/2  and  MS-DOS  PCs.  Even  the  the  world.  In  fact,  over  half  of  the  8,000 
survey,*  64%  of  all  new  applications  Macintosh.  Oracle  employees  are  devoted  to 

developed  in  ’90  and  ’91  will  be  on  But  more  than  just  running  on  these  customer  service, 

mainframes.  And  what’s  more.  Computer  computers,  Oracle  software  integrates  If  you’re  interested  in  widening  your 
Intelligence  says  that  79%  of  mainframe  them  into  a  cooperative  computing  and  circle  of  influence,  call  1-800-633- 1 073 
sites  also  have  minis,PCs  and  workstations,  information  sharing  network.  So  ext.  81 17  for  more  information.  Or  to  sign 
The  challenge  then,  is  to  find  a  way  to  businesses  can  protect  their  mainframe  up  for  the  free  ORACLE  for  IBM 
integrate  those  valuable  mainframes  with  Management  Seminar  in  your  area, 

all  the  other  computers  in  the  company.  Because  it’s  not  time  to  circle  the 

Oracle  databases,  tools  and  applications  wagons  just  yet. 


Micro  Focus  wants  you  Id  think  you  have  to  choose  between  the  limits  of  COBOL/2 
and  the  cost  of  VNforkbench.  Not  true. 

Realia  gives  you  the  high-end  product  at  low-end  cost.  You  get  all  die  speed  and 
features  you  need  in  a  COBOL  compiler  for  the  PC,  and  your  choice  of  mainframe 
emulators  (CICS,  DL/1,  IMS  DB/DC)  and  tools  for  PC-resident  applications. 

Developing  and  maintaining  applications  on  the  PC  will  save  you  time  and  money. 
Choosing  Realia,  for  price  and  performance,  will  save  you  from  buyer's  remorse. 

Call  us  for  a  free  evaluation  of  the  Realia  programming  ill  M" 

environment. 

US.:  312/346-0642  •  U.K.:  071/602- 


:ANADA:  613/725- 


Why  Sybase  Is 
The  Standard 
On  The  Street 


Today,  there’s  a  powerful  on-line 
RDBMS  that’s  handling  Will  Street’s 
mind-boggling  demand  for  real¬ 
time  data  and  historical  trading 
information. 

An  open  RDBMS  that  inte¬ 
grates  both  transaction  processing 
and  decision  support  across  multi¬ 
vendor  networked  environments, 
from  micros  to  mainframes. 

That  RDBMS  is  SYBASE.  And 
it’s  the  choice  of  18  out  of  the  top 
22  brokerage  houses  on  the  Street. 

Our  open  Client/Server 
Architecture  is  the  key. 

With  Sybase’s  Open  Client 
interface,  firms  use  a  variety  of 
familiar  front  end  tools  and  appli¬ 
cations  like  Lotus  l-2;3  and 
Microsoft  Excel,  plus  SYBASE 
applications,  independent  software  . 
vendors’  tools,  and  user-written 
applications. 

At  the  same  time,  Sybase’s 
Open  Server  seamlessly  integrates 
hierarchical,  network  and  relational 
DBMSs,  third-party  and  legacy 
applications,  and  real-time  data 
feeds  like  stock  price  quotations, 
into  SYBASE  applications. 

In  the  real,  multi-vendor 
.  world,  SYBASE  offers  a  unique 
return  on  your  investment:  an  on¬ 
line  RDBMS  that  preserves  prior 
investments  in  both  hardware  and 
software. 

Savvy  firms  like  Merrill  Lynch, 
Shearson  Lehman  Brothers,  and 
Fidelity  Investments  have  taken 
advantage  of  that  opportunity. 

And  so  can  you. 


I  -800-8-SYBASt. 


In  the  real  world,  ISDN  from  your  local  telephone 
company  can  give  your  business  a  strategic 
advantage.  Ask  the  Commonwealth  of  Kentucky  The 
University  of  Louisville.  South  Central  Bell.  Together, 
they’ve  developed  an  advanced  Telecommunications 
Research  Center  that  gives  local  businesses  a  real 
advantage.  Built  around  an  AI&T  5ESS*  switch,  this 
special  facility  gives  companies  access  to  advanced 
telecommunications  capabilities.  Capabilities  like 
high-speed  voice  and  data  integration.  Dial-up  video 
conferencing.  Computer  security  for  banks.  And 
packet  switched  lines  that  allow  you  to  network 
further  and  overcome  the  distance  constraints  of 
LANs.  ISDN  is  giving  Kentucky  businesses  real 
advantages.  Today  Learn  how  it  will  do  the  same  for 
you.  Call  your  AI&T  Network  Systems  representative 
at  1 800  638-7978,  ext.  3510. 


AfeT 

Network  Systems 


NEWS 


should  dear  away  a  lot  of 
Carter  add- 


The  only  other  large  vendor  to  tershot  approach  in  the 
to  metal  particle  tape  is  Hewlett-  ed. 

Packard  Co.,  which  produce^  the  4mm  DEC  also  announced  the  TA91  car- 

.  _ _ j  VAX  9000  and  Vaxcluster  systems  as 

-  ityof  18.2G  bytes  and  a  user  data  transfer  should  be  the  partnership  with  Storage  well  as  VMS  support  for  the  TZK 1 0  M-in. 
to  800K_byte/sec.  Of  greatest  Tek  to  interconnect  its  6, 000-cartridge  cartridge  tape  drive. 


ce  president  at  Freeman  The  TF8S7  also  uses  a  new  technology  run  into  when  selling  high-end  DEC  sys- 

a  market  research  com-  with  V4-ia-wide  metal  particle  tape,  terns  against  IBM,"  said  Stan  Corker,  an 

pany  m  Santa  Barbara,  CaM.  "They  never  which  provides  longer  media  life  with  low-  analyst  at  the  San  Diego  office  of  Intema- 
1“J““  '  •  Kts  than  helical-scan  tape  tional Data'Corp. 


had  the  edge  of  combining  high  capacity  < 


Cisco  routers 
win  DEC  role 


BYJQANIEM.  WEXLEK 


' fifth  AccuMAX". “  you  can  be  a  key  player  in  maxi¬ 
mizing  the  performance  of  DB2.  Under  any  circumstance. 
No  matter  what  your  role.  No  matter  what  your  level  of 
experience. 

From  applications  development  to  data  base 
administration  to  systems  support.  All  the  information  and 
facilities  you  need  to  customize  the  management  of  DB2.  A1 
function  key-driven  in  SAA/CUA  format. 

There’s  the  application  trace  facility. 

Using  pop-up  windows,  you  carrstart  or  stop 
DB2  traces  dynamically.  And  it’s  easy  to  view 
current  and  historical  data  online.  So  you  can 


There’s  never  been 
abetter  time 
tobuyaDB2 

performance  manager,  diagnose  a  problem.  Tune  an  existing 
application.  Or  test  a  new  or  modified  one. 

I  f  your  role  is  subsystem  performance, 

dlloAs'ontiBi. access DB2area. 
And  >'ou  can  monilor  multiple  DB2  subsystems 

concurrently.  Without  modifying  system  parameters 
°r roUin8 through numerous d'sp^ys. 

K  There’s  even  a  multi-level  help  facility  with  field 


.  That’s  AccuMAX  for  DB2.,To  find  out  how 


you  can  be  a  key  player,  call  800  323-2600.  Ask  for  ext.  1184. 


We’ll  send  you  a  demo  diskette  or  arrange  a  free  30-day 


evaluation. 


LEGENT 


Introducing  the 
hottest  numbers 
in  workstation 
history 


(No,  they’re  not  Sun’s,  IBMis  or  DECs) 


Numbers  speak  louder  than 


ICapmw  Arab  Amdahl] 


Database  Adn 
University 


he  use  of  pinpoint  accu- 
>  say  the  least,  wasteful. 


ardF.Delker  sen 
President  hay 


Systems,  Inc.  spondents:  tl 
Chesterfield,  Mo.  CASE  tools. 

Wehavei 


MVS  and  VM.  This  means 
Oracle  users  can  utilise  one 
grated  family  of  CASE  and ; 


Please  advise  Karen  Lee  Cocks 
(CW,  March  18)  that  the  expres¬ 
sion  "at  first  blush,”  far  from  be- 


Good  decisions 


Repeal  1706 


IMAGINE  BUILDING  A  structure  from  the 
ground  up  without  any  detailed  plans  and 
then,  after  it's  built,  returning  to  the  scene 
and  finding  various  structural  flaws,  some 
of  which  undermine  the  wry  integrity  of  the’ 

What  are  you  likely  to  do?  You  knock  it  down 
and  start  again  if  the  problems  are  bad  enough. 

That's  what  ought  to  be  done  with  Section 
1706  of  the  Tax  Reform  Act  of  1986.  Ditch  it. 
That's  the  only  conclusion  that  can  be  gleaned 
from  the  largely  inconclusive  and  long-awaited 
study  released  by  the  U.S.  Department  of  the 
Treasury  last  month. 

Section  1706  bore  the  mark  of  doom  from  the 
start.,  It  was  tacked  onto  the  Tax  Reform  Act 
without  debate  or  proper  hearings.  Undoubtedly 
such  hearings  or  an  inquiry  by  the  General  Ac¬ 
counting  Office  would  have  unearthed  at  least 
some  of  the  ambiguities  and  inconclusiveness  of¬ 
fered  by  the  Treasury  study. 

Specifically,  1706  segmented  contract  pro¬ 
grammers,  especially  those  working  through  bro¬ 
kers,  as  a  special  group  apart  from  other  contract 
workers.  The  rule  essentially  reclassified  many 
of  these  programmers  as  permanent  employees. 
Its  stated  intent  was  to  make  sure  these  pro¬ 
grammers  paid  then  fair  share  of  taxes,  implying 
that  they  were  prone  to  chronic  underpayment. 

The  independent  contractors  affected  by  the 
legislation  sparred  lustily  with  the  big  service 
companies,  represented  in  large  measure  by 
Adapso,  which  lobbied  heavily  for  passage  (and 
now  maintenance)  of  1706.  Both  sides  agreed  to 
an  independent  Treasury  study  to  assess  the  im¬ 
pact  of  1706  on  tax  revenue  and  on  the  indepen¬ 
dents  as  well. 

The  study  was  so  wishy-washy  that  both  sides 
immediately  claimed  victory.  What  the  study  did 
determine  was  that  1706  is  largely  revenue-neu¬ 
tral.  In  other  words,  if  people  were  cheating  on 
■  their  taxes,  1706  hasn’t  done  anything  to  boost 
tax  revenue.  More  likely,  the  contractors  really 
weren't  cheating  that  much  to  begin  with. 

What  1706  has  done  very  effectively  is  sow 
confusion  in  the  marketplace.  The  Internal  Reve- 
nue  Service  guidelines  promulgated  a  couple 
years  ago  were  labeled  as  such  by  a  federal  judge. 
Ironically,  1706  was  tacked  onto  a  broader  bill 
whose  aim  was  tax  simplification.  In  the  spirit  of 
the  same,  it  should  be  repealed. 

Singling  out  technical  workers  who  use  bro¬ 
kers  isn’t  fair  and  never  was.  Why  should  one  set 
of  rules  apply  to  contract  programmers  and  an¬ 
other  to,  say,  contract  janitors? 

In  concert  with  a  repeal,  the  IRS  should  put 
some  more  teeth  into  enforcement  of  its  abun¬ 
dant  existing  codes.  Make  it  painful  to  willingly 
misclassify  an  employee  as  an  independent  con¬ 
tractor.  Catch  the  tax  cheats  and  levy  fines  that 
the  majority  of  people  who  pay  their  fair  share 
would  deem  worthy. 

But  let’s  stop  tarring  and  feathering  one  select 
group.  The  fact  that  this  was  done  in  the  first 
place  casts  sufficient  suspicion  on  the  intent  of 
1706  and  this  in  itself  is  reason  for  repeal. 


LETTERS  TO  THE  EDITOR 


Make  tech,  not  war 

I  was  very  supportive  of  Gary 
Chapman's  viewpoint  "Beware 
the  fruits  of  war-tech”  [CW, 
March  41  Our  country  is  the 


Oracle  update 


problems  surfacing  at  home  ey¬ 
as  innovators  could  be  put  to  bet- 


Unfortunately,  many  well-  and  networking  protocols, 
meaning  people  are  afflicted  Dave  Jones 

with  knee-jerk  paranoia.  Senior  Director 

Jed  E.  Goldberg.  M.D.  IBM  Product  Line  Marketing 
Miami,  Fla.  Oracle  Corp. 

Redwood  Shores,  Calif. 

Second  blush  Computerworld  welcomes  com¬ 

ments  from  its  readers.  Litters 
Karen  Lee  Cocks  should  check  may  be  edited  for  brevity  and 
her  dictionary  before  she  crib-  darity  and  should  be  addressed 
dies  your  use  of  the  term  "at  to  Bill  Laberis,  Editor  In  Chief, 
first  blush."  Computerworld,  P.O.  Box  9171, 

Funk  &  Wagnalts  has  this  to  375 Cochituate  Road.  Framing- 
say  about  the  use  of  the  word  ham.  Mass  01701.  Fax  number: 
"blush."  "A  glance;  glimpse:  (SOS)  9754931;  MCI  Mail 
now  only  in  the  phrase  at  or  on  COMPUTERWORLD.  Pteose 


When  Schwinn*  took  over  the  American  road, 
we  knew  the  ride  was  just  beginning. 


It  would  have  been  easy  to  celebrate 
Schwinn’s  success  They  ranked  number 
one  irv  sales  to  independent  U.S.  bicycle 
dealers.  And  that  group  named  them 
Supplier  of  the  Year  two  years  straight. 
But  £tt  Software  AG,  we  knew  the  ride  was 
t  far  from  over. 

“We  can't  dwell  on  yesterday’s 
achievements,”  says  Ed  Schwinn.  “Every 
day  we  have  to  do  a  better  job  of  serving 
our  customers,  no  matter  where  they  are. 
And  many  times  that  requires  making 
critical  changes  fast  " 

Schwinn  gets  the  flexibility  they 
need  from  our  NATURAL  integrated  envi¬ 


ronment  and  ADABAS.  With  it,  they’ve 
built  the  most  advanced  inventory  control 
system  and  distribution  network  in  the 
industry.  They’ve  added  on  other  produc¬ 
tion  applications,  like  purchase  order 
tracking  and  MRP,  as  needed.  And  they’re 
able  to  provide  managers  with  up-to-the- 
minute  information,  as  well  as  give  their 
dealers  across  the  globe  the  full  support 
necessary  to  maintain  high  profitability. 

For  the  long  haul,  Schwinn  is  using 
NATURAL  to  pedal  around  the  world. 

“Our  systems  give  us  the  infrastructure 
we  need  to  enter  world  markets  like 
Europe  and  the  Far  East,”  says  Bob  Walsh, 


VP.,  Logistics  and  Materials.  “Because  for 
us,  being  number  one  in  America  is  only 
the  beginning.” 

If  that’s  true,  we’ll  be  riding  high. 
Because  at  Software  AG,  only  when  our 
customers  attain  success  can  we  say  the 
same  for  ourselves.  For  more  information, 
caU  1-800-843-9534.  (In Virginia,  call 
703-860-5050.  In  Canada,  call 


Your  success  is  how 
we  measure  ours. 


fj  SOftUDRRE  RG 
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Making  the  leap  is  a  lot  less  intiniidatii%wh 

When  you’re  poised  to  invest  in  Computer-Aided  Software  Engineering(CASE),  you  want  the  comfort  of 
"fit*,  dealing  with  the  acknowledged  leader  in  the  field.  By  almost  any  standard,  that’s  KnowledgeWare.  Our  lntelli- 
gent  Encyclopedia  architecture  provides  unparalleled  advantages,  spanning  the  application  development  life 
eyde  from  planning  through  code  generation  to  help  you  deliver  quality  software  solutions  to  your  company 


you’re  supported  by  proven  technology 

4^  KncmieclgcWare' 


mure  quickly  and  cost-effectively.  And  because  of  our  partnership  in  IBM’s  AD/Cyde  " 
vision,  we  also  provide  the  most  dependable  roadmap  to  future  information  systems  | 
development  technologies.  Call  1-800-338-4130  for  our  free  color  brochure.  With 
a  partner  like  KnowledgeWare,  there’s  no  limit  to  how  high  you  can  soar. 


A  Familiar  Name, 
A  Friendly  Face 


The  SAS  System  helps  UNIX  do 
what  UNIX  does  best.  It’s  never 
been  easier  to  exploit  all  the 
price/performance  advantages 
of  UNIX...or  to  connect  UNIX 
with  other  systems  throughout 
your  organization.  That’s 
because  the  SAS  System’s  pow¬ 
erful  data  access,  management, 
and  presentation  tools 
r  on  UNIX 
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You  only  need  three  things  to  experience  the 
next  generation  of  application  development 


To  tell  the  truth,  you  only  need  one  of  the  first  two. 

Once  you  see  PowerBuilder  in  action,  you  may  not  believe  your  eyes.  But  we’re  pretty  sure  you 
won’t  see  any  reason  to  keep  on  developing  client/server-based  applications  the  old  way. 

That’s  because  PowerBuilder  is  so  powerful  and  easy  to  use,  it  is  revolutionizing  the  whole 
field  of  MIS  application  development  Tom  Willmott  of  the  Aberdeen  Group  calls  Power  Builder 
“a  must-see  in  1991  for  the  PC-application  development  product  evaluation  team.” 

And  you’ll  be  able  to  see  PowerBuilder  very  soon.  To  find  out  when  and  where,  call  our  toll-free 


number  or  send  in  the  coupon  above. 

Enrollment  is  limited,  so  act  soon.  Because  seeing  is  definitely  believing. 


Powersoft 


POWERBUILDER  SEMINARS  (APRIL  2S  THRU  JUNE  IS) _ - _ _ 

ATI  ANTA  •  BOSTON  •  CHICAGO  •  CINCINNATI  •  DALLAS  •  DENVER  •  DETROIT  •  HOUSTON  •  LOS  ANGELES  •  MINNEAPOLIS  •  NEW  ORLEANS 
NEW  YORK  •  ORLANDO  •  PHILADELPHIA  •  RALEIGH/DURHAM  •  SAN  FRANCISCO  •  SEATTLE  •  ST.  LOUIS  •  WASHINGTON  D.C. 


Powersoft  Corpora tk 


(617)229-2200 
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Oracle  addresses  users’  questions,  complaints 


REDWOOD  CITY.  ClUf.  -  Oracle  Corp- 

ley  as  the  big  “O."  but  n«r  it  seems  the  I 
focus. K  on  the  big  "Q"  -  quality  -  as 
well. 

Stung  by  user  criticism  and  the  skepti-  i 
cism  of  industry  analysts  about  the  quality  i 
of  Orade  software,  the  firm  has  put  sever- 


Orade  has  a  kit  to  prone,  particularly  to 
users  cf  Digital  Equipment  Corp.'s  Vax- 
dusters,  who  had  to  wait  18  months  while 
Oracle  software  engineers  repaired  a 
flawed  Vaxduster  version  of  Oracle  6.0 
(CW,  March  18J. 

Others  said  Oracle's  statements  about 
quality  are  beginning  to  change  the  orga- 


Recently,  top  Oracle  esecutives 
ire  with  few,  if  any,  flaws.  "Vfe  wj 


:  *  ■  1  HEY  UNDERSTOOD 
I  IT  was  better  to  get  a 
A  piece  of  software  that 
worked  well  than  it  was  to  get 
a  defective  piece  of  software 
out  earlier.” 


manager  of  operations  at  a  TRW,  Inc.  unit 
that  runs  three  production  Wochisters  at 
Hanscom  Air  Force  Base  in  Bedford, 

The  Air  Force  site,  which  participated 
in  the  beta-test  program,  continued  to  use 
multiple  copies  of  the  Oracle  5.1  relation- 

waiting  for  Orade  6.2. 

Percy  said  Oracle's  quality  program  is 
the  result  of  an  understanding  that  future 
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Rapid 

Application 

Development 

(RAD) 

Rapid  Application 
Development  (RAD)  is 
one  of  the  hottest  topics 
in  IS  today.  .Analysts  agree 
it  's  the  wave  of  the  future. 
And  SOFTWARE  AG  has 
some  unique  new  insights 
to  offer.  Find  out  more 
at  our  free  seminars. 


Introducing  the  portable 
terminal  tor  companies  that 
don't  have  deep  pockets. 


But  it  still  offers  the  big  advantages  you  need  to  work  faster  and  more  efficiently 
Such  as  a  built-in  autodialing  modem,  for  quick,  easy  communications  with  your 
office  system,  E-Mail,  or  bulletin  board.  Just  plug  your  LINKS100  into  a  phone 
jack,  and  you're  ready  to  go  to  work- 

The  UNKSIOO  features  both  ANSI  and  VT-100  emulations,  assuring  com¬ 
patibility  w  ith  UNIX.  XENIX,  MS-DOS  and  VAX/VMS  systems.  And.  itca^lso 
be  a  dial-in  PC  console.  Now  you  can  take  all  your  applications  on  the  road 
Phis,  there's  a  friendly  touch-sensitive  screen,  that  also  replaces  the  key  board, 
making  it  easy  to  handle  both  spreadsheetand  text  applications 
So  don't  buy  an  ordinary  laptop 
or  notebook  PC  until  you've  seen  ^1 

nC£S£E3.  Ml  muratahht 

toda;  at  (601)  881-8666.  Mama  Hand-HddTcminak  Inc 


gradabihty  into  the  next  generation." 

UhSTSoS3*^  HewfotVftdS'fCoJ 


hardware.  The  Stratus  compfler  diflm  by 
|  separating  the  code  generator  and  opti- 
compUer.  Sharing  a 
common  code  generator  and  optimizer 
are  all  six  languages  available  on  the  Stra¬ 
tus  platform:  Basic.  C,  Cobol.  Fortran, 
PasqdandFL/1. 

ley.  director  of  hardware  product  market- 


today  on  the  XA2000  line,  i 
!oadthefiteC^'ysaidU 


parts  of  applications  on  the  speedier  RISC 
processor  if  they  wish,  Holley  added. 

Shifting  toward  an  entirely  RISC- 
based  line  while  keeping  its  proprietary 

credibly  flexible,  robust  offering  with  a  lot 
of  choices,"  said  Sandra  Gant,  an  analyst 
with  Gartner  Group/lnfocnrp  in  Cuperti- 
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Find  out  how  to  build  even 
complex  applications  in  horn? 
-instead  of  months.  Call  today 
for  Registration  details. 
Jump  start  your  application 
development  process  now. 
1-800-843-9534 


Automated  Operations  Fact: 


CANDLE 

HAS  MORE  LICENSED 
USERS  THAN  ANY 

Other  independent 
vendor. 


w 

V  V  ho’s  the  real  leader  in  the 
automation  market?  The  facts  speak  for 
themselves:  Candle  has  more  than  500 
licensed  users  worldwide  -  more  than 
any  other  independent  software  vendor. 

Only  Candle  provides  the  ability  to 
collect  detailed  data  enterprise-wide, 
display  vital  information  at-a-glance,  and 
act  at  machine  speed  to  resolve  problems 
so  you  can  avoid  the  next  outage. 

And  here’s  another  fact  worth  con¬ 
sidering:  Candle  has  been  named  #1  in 
service  and  support  by  more  research 
firms  and  magazines  than  any  other  ISV 
in  automation. 

Candle’s  AF/OPERATOR*  greatly  im¬ 
proves  service  levels  by  automating  con¬ 
sole  management  and  eliminating  costly 
human  errors  and  delays.  (One  of  our 


AF/OPERATOR  customers  has  already 
used  it  to  save  more  than  $750,000  in 
just  two  years.)  AF/REMOTE'  gives  you 
the  power  to  remotely  manage  complex 
systems,  including  non-IBM  platforms 
and  environmentals.  And  our  newest 
product,  AF/PERFORMER',  provides 
expert  solutions  that  safeguard  availabil¬ 
ity,  response  time,  and  throughput. 

When  mainframe  shops  around  the 
world  need  to  “do  more  with  less,”  they 
look  for  integrated  automated  solutions 
that  save  time  and  money. . .  and  their  #1 
choice  is  Candle. 

That’s  not  a  claim  -  it’s  a  fact.  We’ve 
got  more  than  500  success  stories  to 
share  with  you.  So  call  (800)  843-3970 
today  and  ask  for  Department  308. 


♦Candle 
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Hewlett-Packard  Co. 
Software,  Inc.  have  am 


Following  that  same  timetable.  PC  Maga 
ltiModem224E  its  EDITORS'  CHOICE  m  K 


cility  that  includes  1 
rial  and  150  vatic 
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Development  tools 


When  Multi-Tech  modems  are  put  to  the  test, 
a  pattern  emerges. 


MuKiTechA 

Systems 


TEST 

PATTERN. 


n;i 


ii  ftiiiiftmu  hi 


Storage  Dimensions,  a  subsidiary  of  Maa- 

ccn  Graphics,  Inc.  Personal  Iris  worit- 

The  X/Stor  erasable  optical  subsystem 
($7,390)  features  1G-  or  650M-byte  re¬ 
movable  cartridges  and  35-msec  average 

Storage  Dimensions 
2145  Hamilton  Ave. 

San  Jose,  Calif.  95 125 
(408)8794)300 

Digital  Equipment  Corp.  has  announced 
the  TF837,  a  streaming  tape  drive  de¬ 
signed  to  perform  unattended  disk  back¬ 
ups  on  VAX 6000 machines. 

The  product  can  reportedly  back  up  as 
much  as  2G  bytes  of  data  during  a  single 
shift.  It  can  also  be  used  for  software  dis¬ 
tribution,  data  collection  and  data  inter- 


tualiry  comparisons.  We're  sure  you’ll  agree  tions  developed  with  the  RIVT  are  compatible  with 

actually  using  CASE  to  build  a  working  system  the  IEF  and  could  be  integrated  into  a  fully  conhg- 

-  best  way  to  evaluate  its  potential  for  your  uted  IEF  environment — including  automatic  regen- 

tization.  eration  for  IBM  mainframes.  Soon,  regeneration 

software  will  be  available  for  Digital  VMS  and 


,  Texas 

?•—  Instruments 
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Think  of  it  as  the  fastest  way  19 
the  corporate  ladder. 

There  are  several  ways  to  get  to  the  top. 

You  can  marry  the  boss’s  son  or  daughter  —  but  only  a  lucky  few 
get  to  do  that. 

You  can  claw  your  way  up,  one  rung  at  a  time,  for  10  or  20  years. 
And  hope  for  the  best. 

Or  you  can  subscribe  to  Computerworld.  And  stay  one  step  ahead 
of  your  rivals. 

Order  today  and  you’ll  receive  51  issues  packed  cover  to  cover  with 
everything  you  need  to  know  to  get  to  the  top  and  stay  there. 

Be  among  the  first  in  your  company  to  find  out  about  topics 
ranging  from  products  and  people  to  trends  and  technology. 

Plus,  you’ll  get  our  special  bonus  publication,  The  Premier  100,  an 
annual  profile  of  the  top  companies  using  information  systems 
technology. 

So  take  the  first  step.  Use  the  postage-paid  subscription  card  bound 
into  this  issue.  And  get  your  own  copy  of  Computerworld  —  the 
best-read  publication  in  the  industry. 

And  remember,  once  you  start  up  the  ladder,  never 

C0MPUTBNV0RLD 


look  down. 


All 

The  Space 
You'll 

Ever  Need... 


All  The  Power  1 


fou  Can  Handle. 


The  Ultimate  Fusion 
Of  Capacity  And  Speed 
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°"Mr  IBM  sticks  to  its  guns  on  OS/2  ~ 

-  -  entry-level  deskti 

\T  i_  •  1  BY  PATRICIA  KEEFE  and  go  its  way,  he  asserted  IBM.  The  as  yet  unreleased  ed.  "Our  intend 

Not.  Hist,  a  Addressing  the  more  inunedi-  OS/2  Release  2.0  wffl  enable  us-  OS/2  from  where 

IIUI/JUOliO  - - — - - -  ate  issue,  Guglietoi  said.  "Vfe  era  to  bring  together  OS/2,  DOS  dme  it  drevn  as  la 

,  £  Contrary  to  the  advice  of  some  of  will  not  relegate  OS/2  to  the  and  Windows  on  the  _ ,  hesaa 

DrettV  tace  its  te8e  a“°u?ts-  ®M  is  »«  server.  I  don't  agree  we  have  desktop,  GugUelmi  "VI 

F  J  about  to  hand  o^  the  desktop  lost  the  desktop."  In  fact,  the  op-  said.  U  wins^are  OS/2! 

to  Microsoft  Corp.  s  Windows  timjstic  former  president  of  vide  users  with  32-  W  I  Me  t 

1-  3.0  operating  envtronment.  IBM’s  Applications  Software  Di-  bit  capabilities  to  1.2]  t 

Nor  will  IBM  sit  back  and  al-  vision  predicted  that  OS/2  win  which  they  can  write  1;  I  thefii 


ere  tobring  together  OS/2,  DOS  i 
desktop,  Guglielmi  I 


tedicted  that  OS/2  Win  wtnchtheycai 
1  prevalent  installed  base  application 
rt  two  to  three  years.  i 


It  s  Time  To  See  The  Latest  in  COBOL  Technology 

Attend  the  1991  Micro  Focus  Users  Conference,  May  13-16,  Orlando  Florida. 


If  you  develop  applications  with  Micro  Focus  COI 
t  omprehensive  COBOL  conference  anywhere  Or 


•  Writing  Multithreaded  OS/2  Applications 

•  User  Interface  Options  with  Micro  Focus  COBOL 


forum  for  Micro  Focus  COBOL  us 

nee  Desk  al  415^156-9817. 


MICRO  FOCUS 

A  Better  Way  of  Programming 


APRIL  1, 1 
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It’s  time  to  re-Focus. 


If  you  need  to  get  to  your  data,  no 
matter  where  it’s  located,  no  matter  what 
the  format,  it’s  time  to  re-FOCUS. 

FOCUS,  the  world’s  leading  4GL, 
accesses  over  40  different  database  and  file 
types  on  30  different  platforms.  That’s  why 
more  than  800,000  people  worldwide 
have  chosen  to  use  FOCUS  in  their  multi¬ 
data  environments. 

UNIVERSAL  DATA  ACCESS 
MADE  EASY  WITH  FOCUS 
If  you  are  locked  into  multiple,  ! 
proprietary  database  access  tools  that  don  t 
talk  to  each  other,  then  look  to  FOCUS 
for  the  flexibility  you  need.  There  is  no 
need  for  extracts  or  format  conversions, 
FOCUS  will  relate  directly  to  your  data 
with  a  minimum  of  preparation.  FOCUS’ 


powerful  language  and  easy  to  use  point 
and  click  tools  enable  a  wide  range  of 
users  to  access  files  singly  or  to  join  them 
for  indepth  analyses  or  just  simple  reporting. 

FOCUS  PROTECTS 
YOUR  INVESTMENTS 
Whatever  your  investment  in  hardware 
and  database  technology,  FOCUS  has  the 
convenient,  and  flexible  solution  for  data 
access.  FOCUS  keeps  your  existing  informa¬ 
tion  systems  running  and  helps  you  integrate 
new  hardware  and  databases.  FOCUS  adapts 
to  your  changing  requirements. 

If  your  data  just  isn’t  accessible,  why  not 
let  FOCUS  bring  it  to  you. 

Call  us  toll-free,  at  800-969-INFO, 
or  write  Information  Builders,  Inc., 

1250  Broadway,  New  York,  NY  10001. 


I’d  like  to  re-FOCUS  on  my  Data 
Access  needs.  Please  send  me 
information  on  the  cuxled  platforms; 

IBM  Mainframe  AS/400  PCs  DOS  OS/2  DEC 
ALL-IN-ONE  UNIX  SUN  HP  TANDEM  WANG 


Which  looks  better  to  you? 
More  blue  skies.  Or  fast  deliv¬ 
ery  of  real  Open  Systems. 

If  it’s  hardware  and  software 
you  want,  there’s  a  computer 
company  ready  to  supply  them. 
Hewlett-Packard. 

In  fact,  we’ll  make  it  this 
specific.  If  you’re  planning  to 


add  a  system  to  handle  a  new 
strategic  application,  call  us. 
Well  deliver  a  computer 
solution  that  will  tackle  the 
immediate  task.  At  the  same 
time,  it  will  integrate  with 
products  from  other  vendors, 
with  other  platforms,  operat¬ 
ing  systems  and  applications. 
Key  to  making  this  work  is  our 


broad  range  of  systems  soft¬ 
ware  technology.  Fbrthe  people 
in  your  company,  this  brings 
point-and-click  simplicity, 
while  allowing  transparent 
integration  of  applications 
and  access  to  data  bases,  both 
local  and  remote. 

This  Open  Systems  reality  has 
a  solid  foundation.  Six  years 


of  delivering  standards-based 
systems.  A  dedication  to 
networking  standards,  from 
LANs  to  WANs.  And  a  family  of 
RISC-based  computers  offer¬ 
ing  unmatched  scalability 
from  desktop  models  to  multi¬ 
user  systems. 

Fbr  nearly  twenty  years,  we’ve 
been  delivering  computers 


to  handle  company- wide 
strategic  functions.  FYom 
materials  management  and 
financial  analysis  to  office 
automation  and  distribution. 
And  we  offer  service  so 
superior  that,  in  the  Datapro 
User  Surveys,  HP  has  achieved 
the  best  overall  record  among 
industry  leaders  for  cus¬ 


tomer  support  satisfaction. 
Fbr  seven  straight  years! 

Fbr  more  information,  call 
1-800-637-7740,  Ext.  1947. 
You’ll  see  there’s  nothing  “blue 
sky”  about  our  Open  Systems. 
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HOW  OTHERS  SEE  THE 

MACINTOSH-TO-  HOW  AVATAR  SEES  IT. 

MAINFRAME  CONNECTION. 


When  it  comes  to  system  integra¬ 
tion,  you  don’t  have  to  treat  the 
Mac  differently  than  any  other 
device  on  your  network.  Intro- 


graphics  across  a  wide  variety 
of  networking  schemes. 

Since  it's  fully  AppleTalk 
compatible,  EtherTalk,  Token- 


Macintosh  user  experience. 

Since  MacMainFrame  is 
completely  IBM  3270  compati¬ 
ble,  it  has  no  impact  on  normal 


do  the  same  for  you.  With  a  sin¬ 
gle  integrated  set  of  solutions 
for  Token  Ring,  SDLC,  and  coax. 


nectivity  options  available. 

MORE  CHOICES. 

MORE  SOLUTIONS. 

Now,  in  an  integrated  set  of  solu¬ 
tions,  local  or  remote  Mac  users 
in  Token  Ring,  SDLC  or  coax 
environments  can  tap  centralized 
information  to  make  every  Mac 
user’s  desktop  more  powerful. 

MacMainFrame  distributes 
terminal  emulation,  file  transfer. 


Avatar's  Programmer’s  Toolkit,  a 
full  range  of  Applications  Pro¬ 
gramming  Interface  (API)  tools. 
For  example.  Avatar’s  HyperCard 
API  has  been  used  to  develop  a 
.front  end  system  to  PROFS, 
IBM's  electronic  mail  system. 

THE  MACMAINFRAME 


Unlike.some  Mac-to-mainframe 
connections,  MacMainFrame 


ductivity  and  reduces  headaches. 

SOMETHING  ELSE 

WE  SEE.  SERVICE. 

With  eight  years  of  experience. 
Avatar  offers  something  beyond 
products  and  technology.  It’s 
called  responsiveness.  You  see, 
as  the  3270  connectivity  spe¬ 
cialists,  we  have  helped  to 
integrate  Macintosh  com- 
puters  and  PC  pr.nters  B 


1-800-289-2526. 

You’ll  find  that  we  understand 

nectivity  like  no  one  else.  So  as 
your  network  options  continue  to 
grow.  Avatar  can  help  you  see  the 
forest  through  the  trees. 


I  Bull  is  a  computer  company.  We  help  big  companies  and  small  compa 
j  waste  and  improve  performance.  By  doing  this,  we  have  become 

At  some  point  today,  you’re  likely  to  hear  someone  utter  the  cry  of  defeat  below. 
;The  only  question  is,  how  many  times?  'lou  may  hear  it  ricochet  through  the  corridors 
of  your  company.  You  may  hear  it  from  a  supplier  or  competitor.  And  be  careful.  Let 
your  guard  down  and  you  may  hear  it  from  the  most  damning  place  of  all.  Yourself. 
Impossible.  The  early  warning  sign  of  submission  and  surrender.  A  sign  you’re  talking 

IMPOSSIBLE. 

i  ■ 1  ■  . 

to  the  wrong  person  at  the  wrong  company.  Should  you  hear  this  word  or  any 
of  its  malignant  offspring— unfeasible,  impractical,  incompatible,  unsolvable, 
insurmountable— stop  everything.  And  do  whatever  it  takes  to  eradicate  their 
prefixes.  By  all  means,  understand  the  meaning  of  the  word.  But  never  forget  that 
success  belongs  to  those  who  consistently  refuse  to  accept  it.  The  difference  between 


what  can’t  be  and  what  can  be  has  absolutely  nothing  to  do  with  the  problem  itself. 


— - - 

And  everything  to  do  with  the  manner  in  which  you  go  about  solving  it. 

Attack  a  problem  with  persistence,  determination  and  inspired  thinking  and  you 

will  solve  it.  No  matter  how  many  people  before  you  tried  and  failed.  Believe  that 

no  problem  is  impossible  arid  no  problem  will  be.  The  only  thing  that  should  ever  be 

impossible  is  believing  anything  is  impossible.  Get  so  busy  solving  a  problem  you  have 

no  time  to  realize  how  Herculean  itimay  be.  There  are  two  kinds  of  people.  Those 
who  will  tell  you  all  the  reasons  something  can’t  be  done.  And  those  who  simply  go 
out  and  do  it.  It  should  be  obvious  where  we  stand.  Notice  that  our  company  logo 
sits  squarely  at  the  bottom  of  this  page.  Not  the  other  one.  We  believe  that 

Worldwide, 

nothing  is  impossible.  And  when  you  have  40,000  employees  information 

Systems 

around  the  world  who  believe  that  too,  then  nothing  is. 

We  solve  the  toughest  problems  in  the  world.  " 


I'lin  uiiih  ;ill  ( *1  ils  ups.ind  (low  ns 


NETWORKING 


Sanders 


what  you  really  mean.  Research- 

much  energy  is  spent  by  people 
in  organizations  trying  to  read 
into  messages  what  the  sender 
truly  wants.  Not  surprisingly, 
the  real  meaning  often  gets  dis- 


i  their  E-mail  oorre 
e.  They  feel  they  r 
ly  to  be  held  fully  a 


\bur  business  is  safe  with  us. 


professionals  traditionally  hav 
had  the  opportunities  and  re¬ 
sponsibility  to  provide  that  sa 
of  leadership.  The  challenge  is 


>  and  data  cartridges  than  any  other  brand  in  (he 
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i  provide  the  first  hybrid  network  Launched  the  first  major  public  e-mail  service.  1984#™' 


Y^LKdaddtt  US  ptrhkddO  network  \9&)  Integrated  p< 


begins  construction  of  the  first  coast-toeoest  100%  digital  fiber  optic  network  1985  Sprint  introduces  the  worts  fig  VPN-  1986  fiw  trmcomneml  fiber  optic  cat  transmitted  by  Spent 


The  Sprint*  network. 

It  has  100%  digital 
switches.  And  100% 
fiber  optic  transmission. 

And  from  the  very 
beginning,  it  was  made 
for  data.  So  it  gives  ybu 
the  two  things  you 
need  to  get  ahead  in  the  multi¬ 
national  corporate  world. 

First,  you  get  all  kinds  of 
strategic  weapons  to  point  at  your 
competition.  Like  high-resolution 
imaging.  LAN  internetworking. 
Global  messaging.  Integrated  net¬ 
working.  And,  of  course,  worldwide 
videoconferencing. 

Second,  you  get  to  make  a  bold 


corporate  decision. 
Without  taking  a  bold 
corporate  risk.  The 
Sprint  network  gives 
you  the  highest  possible 
reliability.  It’s  backed 
by  24-hour  support. 

And  it’s  the  best  medium 
for  error-free  communication. 

If  you’d  like  to  know  more,  call 
1-800-347-0484.  We’ll  have  detailed 
information  in  your  fox  machine  in 
minutes.  And  we'll  show  you  the  best 
way  to  send  data.  On  a  network  that 
was  literally  made  for  it. 


iwfe  1989  mritfs  fist  and  largest  privatelrpwnedtrans^  1990  Spent  announces  the  fast  commensal  video  services  to  the  SoeiatUmon. 
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work  on  the  same  network 

Even  if  your  organization  is  scattered  over  a 
dozen  networks  and  sites,  you  can  still  share 

projects  and  ideas  as  in  the  good  oki  days.  But  instead 
of  working  under  one  roof,  you  work  together  on 
one  network-  Iran  Network  Systems. 

Wfe  make  a  family  of  high-performance  routers 
that  treat  all  networks  as  equals.  You  can  connect 
almost  everything  from  Ethernet*  to  FDDI  to 

WANs.  From  PCs  to  mainframes  to  super¬ 
computers.  From  this  side  of  the  building 
to  the  other  side  of  the  world. 

That  means  you  can  pick  systems 
^  and  networks  that  fit  the  need  without 

wondering  if  all  the  pieces  fit  together. 

Call  1-800-338-0122  Network  Systems  routers 
make  everyone  in  your  organization  as  close  as  right 
acrossthehaU  Netwodt Systems- 


Corp-'s  OS/2  Presentation  Manager  envi- 
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MANAGER’S  JOURNAL 


CIO  careers  more  lucrative,  but  risky 


mhave  labored  faithfully  far  Corp  [CW,  March  4|. 


In  the  mi  _____  . 

t  raised  many  eye-  Texas  Instruments,  Inc.  IS 
Ditcbfield  left  MCI  Chief  John  W.  White,  who  shared 

- ions  Ccrp.  for  the  a  career-oriented  panel  with 

IS  job  at  Cleveland-based  in-  Friel,  had  a  slightly  different 

-  company  Progressive  view.  He  said  the  critical  si* 


Concerned 
about  the 
state  of  IS? 
Then  join 
me  in 
changing  it. 


Once  a  year.  I  join  the  most 
forward-thinking  is  managers  in 
North  America  at  ASM's  Informa¬ 
tion  Systems  Conference  to 
share  ideas,  talk  about  options 
and  find  solutions. 

ASM's  conference  Is  built  by  IS 
people  forts  people.  Ifs  de¬ 
signed  for  the  professionals  who 
make  things  happen.  And  ifs 
backed  by  the  association  that' s 
dedicated  to  the  success  of  IS 
and  its  people. 

As  chairman  of  the  committee 
that  put  this  yeaf s  conference 
together.  I'm  personally  commit¬ 
ted  to  ensuring  that  the  confer¬ 
ence  provides  you  with  the  infor¬ 
mation  you  need  to  become  a 
force  to  be  reckoned  with  in 
your  company. 


more  than  35  world-class  pre¬ 
senters.  Including  three  keynote 
speakers:  Bruce  Rogow  of  The 
Gartner  Group.  Michael 
Hammer  of  Hammer  and  Com¬ 
pany.  and  Rosabeth  Moss 
K  enter  of  the  Harvard  Business 


I  would  like  to  personally  Invite 
you  to  join  me.  ASM  and  700  of 
your  peers  in  Las  Vegas.  May  5- 
8.  for  the  IS  educational  event 
of  the  year.  If  $  not  just  another 
conference.  If  s  four  days  of 
learning  how  you  can  innovate 
the  application  and  direction  of 
information  technology  to 
deliver  results  that  support  and 
define  your  business'  objectives. 

I'm  confident  that  you'll  leove 
Los  Vegas  feeling  motivated, 
rededicated  to  your  profession 


you  need  for  success  in  the  '90s. 


May  5-8. 1991  Caesars  Palace  Las  Vegas 


To  register,  for  a  detailed  brochure  or  to  join  ASM, 
call  Judy  Thomas  at  216/243-6900  or  fax  216/234-2930. 


Tl'a  White:  "1  think  you  need 
to  move  around  and  develop  a 
broaderbase  of  experience" 
White  spent  his  first  eight 
years  at  TI  on  the  technical  prod- 


turned  to  TI  as  manager  of  infor- 
ation  services  in  1973. 

Stuart  R.  L.  Smith,  head  of  IS 
in  the  chemicals  and  polymers  di¬ 
vision  oMCI  Ltd.  in  the  UK,  said 
he  spent  part  of  his  career  "trad- 
blows  with  the  British  ver- 
of  the  Teamsters"  in  a  fac- 


Friel  likened  the  ongoing  evo- 
i  of  IS  management  to  that 
t  in  US. 


Following  the  same 
Friel  predicted  that  m 
"  become  CEOs  in  the  years 
J  with  the  trauma 

CIOs, 
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Weather  Service  systems  get  mixed  reviews 

Expert  panel  praises  technology  but  denounces  implementation,  management  and  coi 


The  mod  praised  the  Next 
tkn  Weather  Radar  (Nexrad)  pn 
the  reliability  of  its  hardware  —  s 


UPERCOMPUTERS  Wteather  Service  director  Elbert  W.  ing  storms  that  sometimes  I 

are  better  than  humans  '****' 

at  processing  the  vast  ter  than  humanT«prooe4ng  the  vast  Excellent  prospects 
amounts  of  data  needed  for  anwmts  of  data  needed  far  long-range  Testifying  tw  weeks  ago  at 

tog-range  forecasts^whUe  ZuStaitaM 

people  do  a  better  job  at  over  point”  now  at  about  72  hours.  He  Administration  (NOAA)  said 

,  short-term  predictioos.  said  thatas  weather  models  steadily  im-  pects  for  the  Nexrad  techno 

EasSSsS  SSS 


Datapro  ranks  Unisys  first.  And  first. 


jggO  Cfiche  Both  Your 
Controllers  Will  lovb 

fr  ^  - — 

&  - — --  -  -  


Both  your  3990  controller  and  your  financial  controller  will 
priatp  the  difference  EMC's  3990  cache  upgrades  make. 

That's  because  3990  cache  upgrades  from  EMC  give  one 
controller  a  proven,  risk-free  way  to  reduce  I/O  bottlenecks— and 
give  the  other  controller  a  25%-  50% 
savings  over  cache  from  IBM. 

EMC  is  the  world's  foremost  provider 
of  memory,  solid  state  disk,  Integrated 
Cached  Disk  Arrays  and  cache  storage  for 
IBM  mainframe  and  midrange  systems. 

V&  are  the  only  independent  supplier  of 
3880 cache  storage.  And,  today,  we  provide 
strategic  storage  devices  to  90%  of  The 
Fortune  500. 

No  technology  receives  more  com¬ 
prehensive  testing  man  EMC's  3990  cache 
-including  extensive,  3990-3,  multi¬ 
level  system  testing  procedures,  a 


worldwide  network  of  round-the-clock  service  offices,  a  one-year 
warranty  and  complete  compatibility  with  3990  remote  support 
services.  Of  course,  the 3990design  itself  ensures  that-should  you 
ever  experience  a  cache  outage-your  controller  continues  to 
function.  In  addition,  EMC's  3990  up¬ 
grades  are  designed  to  co-exist  with  IBM 
3990  cache  cards  allowing  for  installation 
flexibility. 

EMC  3990  cache.  Performance,  com¬ 
patibility  and  safety  for  your  controller.  And 
cash  savings  for  that  other  guy. 

For  further  information  call  1-800-222- 
EMC2  ext  L117  (in  MA  call  508-435-1000; 
in  Canada  call  1-800-543-4782.) 


Introducing  3990  Cache  from  EMC 


EMC2 


IBM’s  FedermI  Sector  Div 
sioo  in  Gaithersburg,  Md. 


integrated  support  for  UNIX  UUCP,  Kermit, 
Xmodem,  and  Ymodem  protocols. 

The  TI600  also  provides  advanced  pass¬ 
word  and  callback  security  to  prevent  unau¬ 
thorized  access  to  your  sensitive  data 

You  might  think  you'd  pay  a  pre- 
mium  for  this  kind  of  performance,  but 
actually  the  T1600  is  very  competitively  V 
priced  at  only  J795  (quantity  one  list  \ 
price).  That  makes  the  T1600  the  best  V.32 
value  around 


Internetworking.  Dial-Up  Internetworking  con¬ 
nects  remote  locations  in  your  organization 
together  in  a  virtual  wide  area  network,  giving 
remote  users  transparent  access  to  all  net¬ 
work  computing  resources  at  a  far  lower  cost 
—  than  is  possible  with  conventional  intemet- 
i  working  technology.  y* 

Call  1-800-TELEBIT  today  for  free 
information  on  our  newest  V32 
modem.  And  the  name  of  your  nearest 
distributor. 


TELEBIT 


The  TI600  and  the  rest  of  the  Tttebit  TOebit  TI600.  Better  performance.  On  the  FlTSt  ill  Dial-Up 

modem  family  form  the  foundation  for  Dial-Up  phone  line  and  on  the  bottom  line.  I  ntemUtWOlking. 
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AI&T  ACCUNET  TL5.  It’s  as 


When  it  comes  toT1.5,  a  lot  of  people  take  it  for 
granted  that  a  pipe  is  a  pipe  is  a  pipe.  But  the  fact  is  that 
no  other  provider  offers  a  safety  net  like  the  one  you 
get  with  AT&T’s  ACCUNET  T1.5. 

Just  how  much  more  reliable  is  ACCUNETT15? 
Our  monitoring  and  maintenance  are  so  advanced, 
we  actually  set  the  standardsfor  high  performance 
in  the  industry 

And  if  there  is  a  problem  with  one  of  our  lines, 
we  give  you  more  ways  to  get  your  traffic  out  of  harm’s 


way  With  over  60,000  digital  miles  and  more  than  450 
points  of  presence,  our  routing  diversity  capability  far 
surpasses  that  of  our  competition. 

With  ACCUNET  T15,you  can  also  get  built-in,  end- 
to-end  protection  features*  that  automatically  switch 
your  traffic  to  a  backup  channel  in  the  event  that  one 
of  your  lines  degrades. 

We  have  so  much  confidence  in  the  reliability  and 
performance  of  ACCUNET  T15  that  we’re  willing  to 
offer  it  with  a  guarantee.  And  that’s  something  else  you 


ugust  1990  chose  AT&T  ACCUNET  for  Best  Overall 


is  Users  Survey  of  An 


I  Satisfactic 


close  as  you  can  get  to  risk-free. 


can’t  get  any  where  else. 

So  look  before  you  leap  intoT1.5.  You  could  save 
your  company  a  lot  of  downtime. 

Reliability. 

Another  ARST  advantage. 

For  more  information  about  ACCUNETT15  and 
ACCUNET  network  management  products,  call  your 
AT&T  Account  Executive  or  1 800  247-1212,  Ext.  149 


AT&T 

The  right  choice. 


Buyer  beware 


luirements.  Even  fewer  have  the 
ck  record,  project  management  sk 
i  vertical  industry  expertise  necei 


Unfortunately,  few  vendors  claiming 
to  be  network  integrators  —  including 


Thinking  About  EIS? 
Think  Twice. 


R 


ft’s  estimated  that  more  than  half 
of  today's  Executive  Information  Systems 
fail*.  So  if  you're  thinking  about  installing  a 
traditional  EIS.  think  twice. 

EIS  II  is  the  new  generation  of 
Executive  Information  Systems.  It'smorethan 
just  an  electronic  "slxle  show*.  It'sablueprint 
for  integrated  end-user  computing,  providing 
true  analysis  and  issue  management  for 
executives,  managers  and  staff  across  your 
organization. 

Only  Express/EIS'from  Information 
Resources  gives  you  the  power  of  ElSIltoday. 
OnstandalonePC.LANormainframe.  You 
get  full  data  integrity,  end-userflexibility. 
cooperative  processing  and  worldwide 
support.. 


•  Smooth  integration  of  tracking,  analysis 


For  a  free  EIS  II  ^ 
Information  Kit, 
call  617-890-8717 
(416-221-2100  in  Canada). 


information 

resources*: 


Some  of  their  obstacles  are  technol¬ 
ogy-  and  product-related  and  will  events 
ally  fade.  Other  obstacles  will  require 

partners  and  customers. 


*YI 


1,000  companies  conducted  by  Business 
Research  Group  in  Cambridge,  Mass. 

developing  an  interoperable  network, 
33%  of  the  executives  dted  “lack  of  an  ef- 


shared  now  on  a  backbone  network 
central  databases  and  electronic  m 
86%  of  the  respondents  reported. 
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Teamwork  takes  work 

Self-directed  IS  groups  can  collapse  management  layers  and  increase 
staff  effectiveness,  but  they  can  also  rock  the  boat  if  not  eased  in  correctly 


t  Hong  Kong  u: 

ir  suppliers  has  < 
light  year.  In  ad< 


CONTINUED  FROM  PAGE  79 

work  services  is$600  million  to  $700  rmi- 

tomer  premises  equipment,  value-added 


Larry  Cynar,  an  analyst  at  Dataquest, 


Competitive  pressu 
the  mid-1980s.  Soon 
mantled  the  Bell  Syste 


mibcK 
H-ie  Stremjths 
QfUmix: 


DBMS  Talent 


i  INDOTRONIX 


WE'RE  LOOKING  FOR  CREDENTIALS 
AS  IMPRESSIVE  AS  OUR  OWN. 


Computing 


Info  net 


APRIL  1. 


COMPUTERWORLD 


'{ (  II  \l  I  I 

oiTimit 


COMPUTER  CAREERS  MID-WEST 


PROGRAMMER/ ANALYST 
WERNER  ENTERPRISES,  INC. 


COMPUTER  CAREERS  MID-WEST 

Now  you  hove  a  better  way  to  recruit 
university  and  college  students 
planning  computer  careers: 

Computerworld's  fourth  annual 
Campus  Recruitment  Edition 

Issue  Date:  October  31, 1991 
Close:  September  27,  1991 

I  If  you  recruit  top  computer  career  students  on 
\  America’s  campuses,  your  message  in  this  special 
issue  will  target  more  of  them  than  any  other 
newspaper  or  magazine! 

Now  you  can  recruit  computer  talent  on 
campus  without  leaving  your  office! 

That’s  because  135,000  copies  of  this  special 
issue  will  be  distributed  to  America’s  best 
|  and  brightest  students  enrolled  in  Information 
Systems  (IS),  Computer  Science,  Computer 
|  Engineering,  Electrical  Engineering,  and  just 
I  about  any  other  computer-involved  curricula. 

|  Finally  you  can  cost-effectively  reach 
(  the  quality  and  quantity  of  students 
i  you  need! 

And  you  can  do  it  with  just  one  ad  in 
Computerworld’s  Campus  Recruitment  Edition!  For  a 
rate  card  reflecting  complete  campus  distribution,  call  John  Corrigan,  Vice 
President/Classified  Advertising,  at  800/343-6474  (in  MA,  508/879-0700).  But 
hurry  . . .  this  issue  closes  September  27,  1991! 


nities 


We  Build 
Careers! 


National 

Computer 


sociates 


UNISYS 


TANDEM 


STRATUS 


COMPUTERS  INC. 


for  one  of  the  world's  fastest  growing 
computer  software  service  companies. 


Fa*  (2M|  MO-7712 
Singapore  Ian  Johnson,  voice  (65)  738-5361 
Fa*  (65)736-5562 
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Sales  &  Marketing 
Opportunities  in 
Amsterdam,  Dallas 
and  Singapore 
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Business...  |  aoi-we-aon 

We'll  Handle  Your  Data  Processing  |  C  '/  fTlDL/CO 


“From  now  on, 
Computerworid’s 
Direct  Response  Cards 
will  be  an  integral  piece 
of  our  marketing  strategy.” 


“In  September,  John  Bonney  remarks,  we  were  still  receiving 
responses  from  the  June  card  deck.”  Nearly  400  replies  later, 
he’s  convinced  that  marrying  Hitachi's  well  respected  techni¬ 
cal  training  with  Computerworid’s  proven  card  deck  advertis¬ 
ing  brings  positive  results.  He  adds,  “From  now  on.  Comput- 
erworld's  Direct  Response  Cards  will  be  an  intergral  piece  of 
our  marketing  strategy." 

Computerworid  Direct  Response  Cards  give  you  a  cost-effec¬ 
tive  way  to  reach  Computerworid’s  powerful  buying  audience 
of  over  135,000  subscribers. 

Call  Norma  Tamburrino,  National  Account  Manager,  Comput¬ 
erworid  Direct  Response  Cards,  at  (201)  587-0090,  to  re¬ 
serve  your  space  today. 


ve  develop-  tween  Huron  and  AD/Cycie  bu 
its  own  re-  added  that  Huron  would  eventu 
database  ally  "interface  to  it." 

.  language  ‘it's  like  having  a  train  and  i 


The  RDBMS  I 


people,  but  in  a  different  way.  access  data.  The  generator  will 
We  don't  disregard  the  live  produce  Huron  code  that  can  Ce¬ 
phases  [of  the  IBM  development  cess  data  in  either  the  Hurai  da- 
life  eyelet  we  just  say  yon  can  tahase  or  eaisting  DBMSs  such 
move  through  it  a  lot  more  as  IBM’s  IMS  and  DB2. 
quickly."  "What  they've  done  is  woven 

Huton  is  based  on  a  prototyp-  together  some  old  ideas  and  new 
ing  technique  that  would  allow  concepts,"  said  Frank  Gens,  a 
users  to  quickly  write  an  on-line  vice  president  at  Technology  In- 
applicabon  prototype.  Program-  vestment  Strategies  Cop.  in 
mere  would  then  consult  with  us-  Framingham.  Mass.  “It  has  the 
ere  and  modify  the  code  as  need-  potential  to  be  a  very  strong 


blown  solution  at  that  price  fa 
a  single  vendor,  analysts  said. 

Second,  Amdahl  has  pi 
tinned  Huron  as  distinctly  dif: 
ent  bum  AD/Cyde,  which  cc 


Inc,  systems  integration : 
iary.  He  added  that  sales  c 
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EMERYVILLE,  Calif.  —  Sy¬ 
base,  Inc.  said  last  week  it  has  ac¬ 
quired  Deft.  Inc.,  a  $3  million  Ca- 


third  of  Sybase's  19‘ 
about  t600,000  to 


Computorland  buys  Nynex  chain 

Nynex  Business  information  Systems  Co.,  which  has 


Bull  reports  1 990  loss 

sags  Sybase  acquires  Canadian  CASE  firm 


NEWS  SHORTS  Amdahl  forges  plan 

Sun  offers  new  RPC  version  I  totakeonAD/Cycle 


IMS  I  VI  f  V1V  methodology  on  wMoh  IBM's 
AD/Cyde  is  based.  IBM's  philos- 
''They  are  going  to  need  a  lit-  ophy  emphasizes  the  up-front 


WHY 

BACHMAN? 

Businesses  today  face  a  growing  number  of  crucial  challenges,  including  global 
competition,  rapidly  changing  technologies  and  an  uncertain  economic  climate.  To 
meet  these  challenges.  Fortune  1000  companies  are  developing  powerful,  new 
information  systems,  and  expanding  existing  systems,  with  capabilities  provided  by 
BACHMAN.  Here's  what  our  customers  say: 


ie  BACHMAN/ Analyst  has  given  us,  for  th 


“ BACHMAN  products  provided  us 


lil  conglomerate  decided  to  contain  its  runaway  MIS  costs  by  integrating  information 
its  several  store  chains.  A  single  new  0B2  database  was  created,  leveraging  existing 


ty  captured  and  merged  data  from  the  ten  systems,  creating  a  single  accuratr 
se  model,  translated  into  a  new  unified  DB2  database. 


ing  registered  slock  broker/dealer  decided  to  implement  IBM's  SAA  strategy.  The 
ty  used  BACHMAN  products  to  migrate  databases  that  housed  client  statements 


functionality  was  added  and  the  model  was  forward  engineered  into  a  new  DB2  design. 

BACHMAN  is  an  IBM  AD/Cyale  Business  Partner,  providing  CASE  tools  which  empower  you  to 
develop  new  applications,  and  maintain  existing  ones.  To  find  out  how  you  can  achieve  results  like 
those  above,  call  1-80OBACHMAN. 


BACHMAN 


w  financial,  human  resource, 
manufacturing  and  distribution  systems  look 
and  work  like  nothing  you’ve  ever  seen 
before.  Graphic  color  screens  replace  old 
character-based  views.  Easy  point-and-click 
mouse  commands  outmode  cumbersome 
codes.  And  flexible  panels  and  windows 
present  data  just  the  way  you  want  to  see  it. 

Integral's  systems  integrate  IBM  main¬ 
frame  and  midrange  data  with  Microsoft 
Windows  on  your  workstations.  They  capital¬ 
ize  on  sophisticated  cooperative  processing  to 
streamline  the  way  you  assemble  data  on  your 

Just  select  and  connect  data  by  pointing 
and  clicking  a  mouse.  Intuitive  pulldown 
menus,  file  folders,  icons  and  pushbuttons 
prompt  and  guide  you  all  along  the  way.  No 


Presenting  a  whole 
new  way  to  work 
with  financial,  human 
resource ,  distribution 
and  manufacturing 
systems. 

programming.  No  transaction  codes  to  learn. 
And.  once  you  know  how  to  navigate  through 
one  application,  you  know  how  to  navigate 
all  other  Integral  systems. 

Implementation  is  easy,  and  we  protect 
your  software  investment,  too.  Integral 
systems  are  designed  to  extend  their  innova¬ 


tive  graphic  facilities  across  all  the  applica- 

You  can  expect  many  other  significant 
financial  advantages  throughout  your  organi¬ 
zation.  Integral’s  new  systems  stimulate 
faster  response  time,  greater  user  productiv¬ 
ity,  more  efficient  host  processing  and  lower 
training  costs. 

Naturally,  all  Integral  systems  are 
designed  to  Common  User  Access  (CUA) 
standards  to  guarantee  SAA  compliance. 

Explore  the  possibilities.  Fora 
brochure,  please  call  800/824-8199. 

In  California,  dial  800/824-8198,  in  ^Ky|| 

Canada,  415/939-3900. 

INTEGRAL 


